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mmm 

[St#3gl] *J >mR%b%kh^>VX# (FET) HV7tU>XFE 
Ttp£}%z §?jl/f y — XFETil, 

frffB*-f > F ET0V-7, Hi-fi £. SufH U 77 F E T0> V */Jn 

t&ia* -f>FET®v - xs^^tuta y 77 u>^fet©v - *m&$:±m 
oTv^££ifria^;i/^y-;*FET©;f- hi:»iE5:ratib, t&fa*-f > 

F E T<Z)V-^«^^Btjgay 77 1/>XF E T0> V-;*«&&TiaoT^<& fcg 
ii^<D^^ifiat«^S:^«)TiEll|r«6ffltc$»S4:Stt, Mia y 7 7 U > * 

f e Toy-xs^^Bffta^-r > f e T<z>y-xm&£:_h[ii<b&^<J: e> ictrfta u 

chicks ^mfax'f v^-y ?mm a 

[ft 2 ] frffB *>f>FET©y-.X £ grfSB 'J77l/>XFET© 
y-*«{S*^L^*-£JC, |?f8B^>f >FET&S6tiS«SKS:ttfaHy 7 7 l/>7. 

t-ia«^ffliaiis:i&SBy 7t i/>^f e T^y-x^iaga^ratcM^RcsBa 
l & 3 £ £ -r £ i icia*©^^7. >f V f> if mm* 

m&m 3 ] tfria^s^^M mm \t.mmm.m $. ttjtmsKiaa&T?*!* u £ 
- i: znmt-t zm&m 2 icfa*©¥##*-f ^>^g a 

ffife^m. — jtmsMa-eiMu ?<d&v 77 uy*FET(Dy-x«&#*>f 

teas j^ictBjg-r 5: i: zmmtt zm&mzizmmn^mfox-f v^-yym. 
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JBtCfeSiigliS^ttS^ ftf IB ^-f >FET0V-^ Hfe^iufB v y t uy 
XF E Ttf)y-*«fe£TII!o£££, tGIHU 7? I/>^FETI:it^,i||(7) 
jffi«J*#ffllBI&S:**- hSt, *©ffc©t&ffi^2(DffigB£igrtfcj:;*>f y FET 
0>V U 77l/>XFE T©y-^tt&&TiaoT%, 'J77b>X| 

[»*3S6 3 Kfffi^>f>FETfflV-^«fitf|!f8BiJ77 1/>XFET0 

y-*«&&Tia»K tffSH^. -r y FETSitftufBU y r yy*F et^7« 
flic;g^b££:£, BufB^-fy FET©y-^«fir©f^fc»JJc^ti«fc Ufg^Hi 

©SftSrfflV^TlaflBU y 7 1/>XF E T © y - * J*<R U B& SB 'J77l^> 

7vFET©V-7x fulfill 1 ©life £ T HI o £ , tufB* >fyFET£J:tf 

fffSBU yyi/yxFET fctfyftflBiCjl^Si^ ffffBU 771/>^fetcdv- 

>r>FET©y-^«te^|9IHU 77 l/>^FETODV-Xt&ffl^^iCi 
:*y^£$£f£U B&IBUy T ^yXFET©y-^«ffi^gffSBH2© 

«fe&±taofe^>, fffSB^^r y f e T©y-.x«{££:t&gBU y t yy* f e t© 

V-^«fe§:Jtf IT, frjfB^-f y F ET<Z>y-;*«&#/J>3V^f&iB*>f >F 
E T £ J: tfl&SB 'J77b>7>FET y WMlzM® £ 1*5 r £ IZ J: »; % frffB* 

-f >f e T^y-^mfe^tagB 1 ; 77 yyx f e t <dv - ^m&ZTm&mv . 

[§M7] trffB^-f y f e T£ itfl&sau y r u^fet^/* 
yiM2&ffi£©[iiffc»*JagLfce>, MfB^-r > FET&Mmt-^^ict&fami 

(DffifemmizXy/j-yMftLf-tgoFE T3B»rKM5*TfCDlil»£, tfrfBH 

2 ©mjeNFrawjc^y/^ys&f^ufeh^jct&fa^-Y > f e TeoftBrtcMsaiT? 
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77l/>^FET©y-^ffi?:TllIofci:^, frjfBig^m^ffi 

Ntst v^*##m£©im8t*ft *; ags nfc lata* ^>fet fesswrr s ^ t 

E Th, 

S&fB^-r > F E T©y-x*&£fuiay 77 F E TfflV-XiftCM 

nig & jtK-r * m&itMtmm t , 

ifigB*-f > F E T©V-^mfe^frffaU 77 l/>>^ F E T©y-*S&£_t[S 
ot^S fc£t&gB^/b^ F E T(Dtf~ b {CJSgifrftg; 5: ftJ#H fufB*-f > 

F E T©y-XSfe^BffSBU 77 U>^FE TOV-^filTEIoT^Si:! 
f&fBV^y-^F E TCD$»- ^©«Mffi&aft«rr<54*- H«g£fr|g|% £ £fiS 

Bu3B*>f > F E T© V-.*«&fct&3By 7 7 1/>^FE T©y-^*^^^L 
^»-&lC, |rffB^-f >F E T &8fc;ix<5«ife&!&gB U 7 7 F ETS:0RtiS« 

^i^Lfeffl?:ni:t5i:, ttrfBrft^tf^S^ffiUc £ n T*l& 

B&fBA^$:^tlS«^7b^iiLTB&fB^-r>FET©«^^U 7? b>*FE 

Si4©ffi5£B5rRg, b&IB'J y r uy^F e t© v-*«&#f&gB;*>f 
> F E T y - &±ia e> & V* <fc e> iff IB U y 7 1/ > X F E T iCftSfE ^m-fifa 

jb ^ % tuta u77U^FET©y-^t mmm izmu l . 
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[0 0 0 1] 
[0 0 0 2] 

Mm^(DmJ]^^-^JVF E TlCfc *J MftT-T SlS*#&<&o 

;i/F E T<OJK»S:fii!lfflr'r* K9>f Afc, £<8 K^^AT^-^ bfe«MicSo' 

v \ t -9- - v ;i/ f e t <d mmm # & a- > / * ? isa» -r s a / d mm^ as * t* v >r n 

> (CPU) H&ffi*.X^&o 
[0 0 0 3] 

-f/ux (±fet) , «t/t, um^yv-, ^y?-m8&£>£T$MmmmmFE 

&ig&»»r»«B3:fll;*.TV^. AC-^/W* (±FET) #&j£JeU: 

fflfi?«#9y^E»lC#8r3*l, hjg&ftllli&i: LT<Z)iftl»jKWffflF E 
> S&f£ £ & 5 Z £. f C J: o T , A ? - A >f * &$f mz*7 flfflf? -5 . 
[0 0 0 4] 



ffili#2 001-3041744 



#2000 — 2229 82 



[0 0 0 5] 

mm v <t e> 1 s susi 

[0 0 0 6] 
JfrStttfS v * £ v% e> *'ff & o tc . 

[0 0 0 7] 
[0 0 0 8] 
[0 0 0 9] 

tfe ffi # 31 ft T , ^>f*;f>^ BB jffi 3H ic -T S # & T3 . 
[0 0 10] 

^©MS«^lC*f L T % £ of IB >f y ^ > ^i£g £ US* T £ £ 
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[0011] 

FET) i:'J77^>^FET^P)4§v;i/f y-XFETi:, Z.tl?>^>f>F 

ifcfe^g^, ^^f>FETfflV-XWJ 7 7 U>XFETOV-^tfi$:± 
0ot^5i:t7;i/f y-^FET©^f - h lzMMnj±%:W*SL. >FET 
©v y 77b>^FE T<2y-xS&£TIiJoT^<£>££-7;v^-y- 

, 'J77U>XFE T©y-X^^7b^-f > F E T © V-.X«&S:_Lig & fc^ «fc 
9CU77 l^>^FET©«SgS:ffif«r-rsia»S:U 77l/>XFETfflV-Xt 

[0 0 12] 

#$8H!©W3KM:, > F E T©y-xttft£: 'J77 1/>xfet©v-x1 

v* , g^ntiL*&t"ri&mi&&Rmwk& 'J77I/>^fe t©v-^^ss«shijcm 

[0 0 13] 
[0014] 
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^2 0 0 0- 2 2 2 9 8 2 



[0 0 15] 
[0 0 16] 

ig£ tife e> ^ >f y f e t zmm-tz z. t k& »j -wsfrmw-efes. 

[0 0 17] 

z>£V7 7 is y xftmmf&ftiZ'i^z <^ot^5©T-, > f e tov-ai 

r Vy7,)&W.Wi.ft<D7.Z- htfSSiLStiT v^s©-?, 4 y F E Tli 

[0 0 18] 

^>f>FET^J;j;'j77U>^FET^7tlt:S#lfci:t 

, y f ET©y-7>ttffi^fc»j fc-enj: y<s^ii©*ffiSffl^t'J7 7 

F E T©y-X«&£JfcifcU 'J77U>^F ETfflV-^tW 1 © 
«&&T®o££, *^y F E TfeJrtfU y 7 y>*F E Tfcrtf- >#^fc^#£ 
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t > F E T<D V-^m&t U77l/>^F E T CD y — ft 

*^2©«ffi&±HIofee>, ^>f>FET©y-^lfitU 77l/>^FET0 
y-**&&Jfc«LT, f&##ffe#£TliIofce>;*>f >FET;J3J:tf U 77 U> 
E TSr^^JKJKJca^a-frSifclCJ: l J, :* >f > F E T (D V U 7 

r i/>*f ET©y-;*«&£TiiisBB»j, ^y/^ymi^mm-t^^^z^. 

[0019] 

^#§0B©#^5[tt, ^^>FETS«fctF'j77l/>^FET^>/t7i#?: 
^OFE T5g^lCM^^TCDimlfc^^©^©||2©m^^KP , g{C^->/^>'S&f^ 

o 

[0 0 2 0] 

##&f>BC7)# ^>f>FETt'J77U>XFET^&ftS7^fy-^F 
ETt, ^©*-f > F ETOV-^SfitiCD'J 77l/>^F E T<Z>y-;*fife 
©**W«&ltl8*S«ffiifc«gtti:, ^^>FET<0y-^«fi^U77 l/> 
X F E T©V-^«fi[S:_hiaoTV^S ££v;i/^y-* F ET0^f - HcffiSfttt 
jEE£frJ#tJL* -f y F E T<0V-.*«f£#y 77b>^F E T©y — ;*«&&THI 

ot^Si:^7;i/f y-7>F e t©^- l^©|g|&«ff SrSSWi-r Mgi&EJ 

5&£:£{§;i£¥##*-f >y ^> 7l£«&C;i3^T, jl>f>FET©y-^«fitiJ 
77 ^>^FET©y->^ > «ffi*^L/V^li■^^C^>f >FETS:iKns*SKS:U7 
rb>XFET &afctl*«S(E'X?l»L/fc'fllS: n ^-r* i:^#©)£^JBtCfeW*a 
^t&ntibfeij; U*£^«$fE«ir SS^MEFKi:, :fl^£^*i3*?5f£ 
tf&J&LT*^ > F E T0)«&#y "7 7 1/>XF E T 0 £ T 0 o £ ^[ 

77l/>^FE T © y - xm&tf fffSB* > F ET©y-^«fi&_hime>3a:v^<k 

e> u 7 r isy* f e Tiz&m&tiL-tmmf&ftmm&t* 1/77 f e t<dv 
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&&mm&tfimzn* * * - b n v^ ? m^m^mmm u nt=. % * >r 
-e&ort&v^ «4©m^«fiajSia«, t/7Ti/>;*FET©ii§Mj&#ii^# 

m<D&FET$:mm~?z>fcmfflimitmmT*gz> 0 

[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

ill/T7MV-^'*ffMh5>^* (FET) Tr 5^fflV^t^^S 0 & 
fc, 7MV-^FET (Tr5) l$jfi$ti£BTlllf& 9 &aE#lCBi* IT Vn£ 

„ Vil/fV-^FET (Tr5) Ji, ^^>FET (QA) i:'j77U>XFE 
T (QB) ££;£U QA£QB<Dtf-bmmi$&MZft, 2l*©KU>f>*ffi 
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[0 0 2 4] 

IfflVMV-XFET (Tr5) tbtit Miil DMOSlI, VMO 
Smm.. ^VM±UMO Sil0A°t7-MO S F E T^, F E T iC-ftX-T - tl £ £ 

IfiWfflMo s s i Ttf&m-psm-e&z, E s T^MCT^COMO s 

s^if/u i gb T^©fa©$e#>!f- hM/^-^A^;*#^M«rfg"£& 

I T^S I -9"-f UX^^t>^MoTtgT^S a ^©Tr 5 & n 3^ * ;i/§5[T* p 
v * KMT* 

[0 0 2 5] 

¥^#;;*>f 1 te, VMV-^FET (Tr5) Q A ti Q B 

© y cd «be &it^ -t&itm^m (cmpi) ^.(Ditm^m. (cmp 

[0 0 2 6] 

#f8M£3*l5J:5lC, Q B#Q AKlBlgf SffiiBtcBBfllS tlT V^S 0 QBtfQA 

#QA©S$ftg4J: »J <*S J:-5tc, Q B §r^^§»J^Mco^-- h 

■fe;i/»&W!SELTV*&. QB(Z)rL- y h^JVWi 1 &C*fLT, QACOn- 

V 1 0 0 0 ht£Z>Z:o\zmWL'tZ>Z. fclCJ: »J, QB i: Q AC05 1 -V * ;i/ 

<BW©Jfc&l : 1 0 0 0fcUTV*S. jfi$t&ffr[m& 9 {C^f & #4 

YHZUm-tyVt LXmifeirZ> 0 Z.<D#-4*- KttQB&tf QAGD±aHC7gf£3 

*ifcJsraj|«ii»iBi©±wtcJi3«atifejj<u s/u tt»<z>#v 
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[0 0 2 7] 

5 nitm^cMP i t&mmmmmv ©fnuctK cmpi® Aij^©* 

ffi (*^-«EE) £Mt-3**^-«ffi#§£[I|{&2 CMP l®{Hijf#Hi: 

t" -5 mmm-%fik&m$& 5 X-fyf SWl <Z)^>f§^T*&S^8|JAiJ'fg#tf>^ 
StlfeV-:* fc, y *fl»#gMftj«flr (GND) JC8MB3*lfc$/ 

> • *7i»Lt, T r 5 (DY- bmMlZfflffim-%*miJ-?& K9>f A- 8 

a*W«8fc##38£[Sl& 1 1 fc&^LTV^S. fit, ;*-f 'yf>ygf 1 l±, |wj 

[0 0 2 8] 
[0 0 2 9] 

#^-«JEE38£l§IK2«, IjSRl, R2, R4£, ^>ft-KDl, D2t 

V*S. ^^7 3T'H A*S? U:^ ^ - h Of f t 2 0 2 0 0 m 

#£ft£ 2^>tf)#-f v#|HjB#fC*#- Nt5. ffii3^2T'(t 1-7^2 
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Cte##ASfc#tf > M±* U rStl*. CMP l iCgMBStiSA^ig^tCA;*/ 

>^4tfi*t5. j«Wr'fg#«*#imB&5ttD7U ^7D»;^1 2 fc^LTV^ 
0 SB^DfcfcHl/^fC&j&Sn, jS^TtCORIllK^&^V^^AijStlSi: 

= jsjc^*#^y^©^asjctt, *>f y^-swij^fe»j3gjcsw2 ^rnxx^z 

^-f^^>fyf swi £ SW2 zxyz'&zz.tiz &vmtte-*&. iiVB 

;i/(iW(Z)jtK:ii£:i:Ta^ , rn«j:vx 0 ±j«Lfe«fc^tc, qb^qa©^- 

•V*;i/|igWtf)J:fc£: 1 : 1 0 0 0 £ L *#©Stfitfi© 1/ 1 0 0 0 £^ 
[0 0 3 0] 



[0 0 3 1 ] 

VS A = VS BT*fe4xti, I D (Q AO KU>f = n X I r e f , RL 

Xn = Rri:^5. nt, VSAiiQA©V-^m VSBIiQBOV-^ 

IDIiQA©KU>r>m nti^j Vy h • • l/S/3*\ Ire 

R r (iQ B £GNDratCftiffi?*£ Refer ence<Z>SM (ffi) 
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[0 0 3 2] 

Sot, V S A>V S BT*&*Ui, ID<nXlref, R L X n > R r £ & 
y, VSA<VSBTfftfttf, ID>nXIref, RLXn<Rrt^5. 3 

I r e f ZtdZR r LTfS:5£ LTfctttf, AffiflffWSfete 3; 

tfSKi^SMC it^ T * £ V \ j^/Js $ V ^ % V S A £ V S B <D iitfl 

[0 0 3 3] 

Ire f ££teR r S:ia««g*fcliia^ffifK:ffi^'rsffiJC^LTfeW«, V 
SB<VSAT'^nH lEftftfllL V S B >V S AT? fetitfifi««g* fettift^ffir 
^ISilflS-egS. mmffi£t=.1 l $i®Mffitf:M£mfeLf=.£glZQA, QB&Of 
ft5. f ^-M^5:^ITQA, Q B (Dtf- h ICM IT Vn£ 

[0 0 3 4] 

fc-STifttltWJ&^^SSW'&fiR^&^UfeffiJCK^'rS. -rfcfet., I r e 

f *fcttR r *©te£B?H«K:3frft«!5iir£. -T&fclS, (a) 

£ffiflff#IE?fr&i:&tC$&£-f S I D££ttRL©>fg£_t[Ii£<tIlCig5£U (b) 

[0 0 3 5] 

I r e f i;£JiR r ( I r e f c, R r c) l±»lR 6 -eggJglfS 

mtit&I r e f cteR 6© <fc e> &»i;T*te& < , ^«S^iai^$:ffi V n T IB!3£ "f 3 „ 
[0 0 3 6] 

— liM^tt02fflTr l~Tr4, R7-R10, £ <fc & 3 > -T > V 
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[0 0 3 7] 

(c) &^M,lzmmT>£Z>fr*>, Uttt (d) K-D^TMm-tZ* (d) T* 
itQACDTm (AM) {CSW2#5 i ftMlC&£„ SWltfOnU SW2#Of 
f l/TV^S r^^ffi-eiiQA, QBiiOnbtV\S^ SW2^0f f 

LT^Z>fctbg.ffimmitffi l tl&\<\ — # Iref cliR6 LTItfCgfmS 
IrefXn>ID (=0) fcfc»J % VSA>VSBt^ot, CMP1© 

©jRffi-eti^^^tti&f^L&v^,, *>rvttAi7*«5i^T^«^^»B8^L, 20 

m s R3H l^;WC&£ffiij£ 2 0 0ms L/^;WC&S 2 £#0 0 # 

>f7tt-l^it6h2 0 0ms{tiij, INV1, AND3Ci»J 2 0 OmsF^ 
&A;fr£Stttftt&V>J:e>tC&oTV^ 0 ^>fY2 Oms ffi^LT»fe5i:T r 
2, Tr3 (PMOS) ttOf fJCJ&U, 3 >^>-9"C 1 GD«#kfcT r 4 <Z>^- 
XillCi: Uflcm 3*1, T r 1 (Dtf- hS&iii? UM&llte*). TrlltOf f 
IC&U, I r e f }±R6l:^StSl r e f c©*i:^§ 0 r©tlt'SW2 
^OnfSil^^^FE T Q A tMS«»5 0 i I r 

e f cXnitJ^$<^5i:VSA<VSBi:^'J, CMP 1 0> ffi 2j tt H 1/ ;i/ 

L i^;wc&£ 0 ^-fv^ft^b, ^-f v© 2 o m s {t}*^H 

. T r 2;^>£T r 3t>i:R9 $:^ITC 1 2>H3J£«'Mffi V B j& < £T'?5ll 

3 4x& 0 fit, t r i ©y- hm&tfmmm&i&< &v&%±tf e>*u R7ic 

Ire f <0iftatB6j£# I reft #8fc4x5„ $ \Zj% 1 ■? ^3 tiS. 

[0 0 3 8] 

Iref t = (VB-Vth) /R7 1 

V t h liT r 1 ©X b *; J/ a ^ KtBElf* S. * >f 2 0 m s m±i 
ifiH<omt* Tr2, Tr3[iOn«l?:i^L, -tSH^ 1 *l&— 5£<E> I 

reftfclrefc tfSfrfxS,, dtf>££, IrefXn=(Ireft + Ir 
efc) Xn>ID (jg«^S:^tf) h^Si^C I r e f t $:|g^UTS< 
tVSB<VSA}:*5. ^-f720msffiMLiC^5i:Tr2, Tr3#0 
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f f U Ziy^y-PC 1 ©if iiNPN h5>^^Tr4 ©^-^SSi:^o 
T^fSc mn^mtT r 4<Z>«§fef§iJlg^S:h f e 4 £ ~t % 2 *l 

[0 0 3 9] 

Trl 4 s - hn&<Dm'PB$%.m= C lXR8Xhfe4 

= 0. lX10 _6 X3X10 3 X200=600ms -5£2 

Trl <Z)>!f- hS<£0>aS4>JC3g*iT, Ireft Ireft #S 
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